A question of major importance is how policy makers can foster technological progress in clean energy technologies, so as to alleviate adverse environmental impacts of the energy sector, reduce the dependence on fossil fuels and create new jobs in dynamic high-tech industries. Whereas until the end of the 1980s government support largely focused on the direct funding of research and development (R&D), during the last twenty years there has been an increasing focus on so-called deployment policies, targeted at increasing the diffusion of clean energy technologies. Deployment incentives, such as feed-in tariffs, have been very effective in bringing technologies to the market.
energy sources. Therefore, this dissertation addresses the question how deployment policies affect technological innovation beyond a diffusion of existing technologies.
To examine the link between deployment policies and technological innovation, this thesis combines and builds upon insights from the disciplines of economics, organizational theory and innovation studies. Specifically, it contains four papers, each of which addresses a particular gap in the extant literature. The first paper scrutinizes the detailed mechanisms through which deployment policies affect technological learning at the firm level. The second paper investigates the role of knowledge spillovers as an important moderator between policy-induced innovation and the economic competitiveness of the innovating firms. The third paper addresses the question to which extent the design of deployment policies is endogenous to the technological change they seek to foster. Finally, the fourth paper studies the effect of policy-induced innovation on the economic viability of technologies complementary to those directly benefiting from market support.
All four papers draw on empirical data from the solar photovoltaic (PV) industry. PV offers major technological potential for clean electricity generation. However, due to the high costs of the technology, the PV industry is still strongly dependent on deployment policies, making it an ideal case to study their effects and dynamics. In line with the different phenomena to be investigated, this dissertation applies a mix of both qualitative and quantitative methods, including comparative and longitudinal case study research, panel data regression analysis and techno-economic modeling.
This dissertation makes four major contributions to the extant literature. First, it is shown that deployment policies are powerful means to spur firm-level technological learning but that firms pursuing less mature technologies are not able to benefit from deployment policies to the same extent as those with more mature products. As a result, strong policy-induced market growth raises the risk of a technological lock-in into more mature technologies. Second, empirical evidence is presented which demonstrates that firm-level innovation in PV technologies is driven by knowledge VII spillovers from other firms. Importantly, these spillovers are facilitated by investments in both R&D and manufacturing equipment, which has implications for the literature streams on environmental innovation and absorptive capacity. Third, deployment policies are shown to be endogenous to the technological change they induce. Unforeseen dynamics of policy-induced technological change require policy makers to adjust the design of policies, leading to a cycle of issues and solutions labeled 'compulsive policy-making'. Fourth, innovation induced by deployment policies affects the economic viability of complementary technologies. This suggests that studying the effect of deployment policies requires a perspective that considers their influence on the broader technological system, rather than individual technologies.
These insights allow deriving several recommendations for policy makers and corporate managers.
Policy makers should design deployment policies in a way that reduces the risk of a technological lock-in, e.g., by complementing them with supply-side incentives. It is of critical importance that deployment policies can be flexibly adapted to unforeseen developments in the technological sphere.
Moreover, if intended as industry policy, policy makers should foster deployment in a way that reduces knowledge spillovers to foreign firms, e.g., by focusing support on industries that more strong rely on tacit knowledge. Corporate managers of firms that operate in industries affected by deployment policies should closely monitor policy dynamics and drivers as these policies have the potential to significantly disrupt established industry structures. A major task of managers in the face of policy-induced market growth is to find an adequate balance between leveraging existing technologies to exploit arising revenue streams and exploring promising future technologies. In this process, firms need to anticipate and strategically manage knowledge spillovers to secure longerterm competitiveness. 
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